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(54) PROJECTION LIQUID CRYSTAL DISPLAY DEVICE 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a projection liquid crystal display device 
having an improved a black level display and displaying a picture with contrast 
higher than that obtained by the conventional device. 

SOLUTION: Arranging an optical compensation element 34 on the light emission 
side with respect to a liquid crystal panel 32 carries out optical compensation for 
liquid crystal molecules existing in the light incidence side region of a liquid 
crystal layer. Since the optical compensation element 34 is arranged on the light 
emission side with respect to the liquid crystal panel 32, birefringence generated 
by the liquid crystal molecules existing in the light incident side region is 
canceled without being affected by a micro lens 42 arranged on the liquid crystal 
panel 32. Thereby the black level display is improved and the picture with 
contrast higher than that obtained by the conventional device is displayed 
without being affected by the micro lens 42. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The light source which emits the light needed for image display, and by 
having the liquid crystal layer from which two or more liquid crystal molecules 
were arranged in the distorted condition, and impressing an electrical potential 
difference to said liquid crystal layer selectively according to a picture signal The 
liquid crystal display component of the transparency mold which modulates the 
light which the array condition of said liquid crystal molecule is changed, and 
penetrates said liquid crystal layer, The 1st optical compensation component 
which compensates the optical phase contrast which it is prepared in the 
outgoing radiation side of light to said liquid crystal display component, and is 
produced with the liquid crystal molecule in the incidence side field of the light of 
said liquid crystal layer, The projection mold liquid crystal display characterized 
by having the projector lens which projects the light modulated by said liquid 
crystal display component. 

[Claim 2] Said 1st optical compensation component is a projection mold liquid 
crystal display according to claim 1 characterized by being constituted including 
the matter which has the birefringence equivalent to the birefringence which 



negative crystal has. 

[Claim 3] As each liquid crystal molecule goes to a core from the incidence side 
field of light, and an outgoing radiation side field in said liquid crystal layer, where 
an electrical potential difference is impressed The molecule major axis receives 
the plane of incidence of light. From the condition near parallel or it It is that from 
which an array condition changes so that it may be in the vertical or condition 
near it to the plane of incidence of light. Said 1st optical compensation 
component Corresponding to the array condition of the liquid crystal molecule in 
the condition of having impressed the electrical potential difference, two or more 
molecules which constitute the matter which has said birefringence The 
projection mold liquid crystal display according to claim 2 characterized by being 
arranged so that the optical axis may change from the vertical or condition near it 
to the condition near parallel or it to the plane of incidence of light to the plane of 
incidence of light as it goes to an outgoing radiation side from the incidence side 
of light. 

[Claim 4] Furthermore, the projection mold liquid crystal display according to 
claim 1 characterized by having the 2nd optical compensation component which 
compensates the optical phase contrast produced with the liquid crystal 
molecule in the outgoing radiation side field of the light of said liquid crystal layer 
including the matter which has the birefringence equivalent to the birefringence 



which it is prepared in the outgoing radiation side of light to said liquid crystal 
display component, and negative crystal has. 

[Claim 5] As each liquid crystal molecule goes to a core from the incidence side 
field of light, and an outgoing radiation side field in said liquid crystal layer, where 
an electrical potential difference is impressed The molecule major axis receives 
the plane of incidence of light. From the condition near parallel or it It is that from 
which an array condition changes so that it may be in the vertical or condition 
near it to the plane of incidence of light. Said 2nd optical compensation 
component Corresponding to the array condition of the liquid crystal molecule in 
the condition of having impressed the electrical potential difference, two or more 
molecules which constitute the matter which has said birefringence The 
projection mold liquid crystal display according to claim 4 characterized by being 
arranged so that the optical axis may change from the vertical or condition near it 
to the condition near parallel or it to the plane of incidence of light to the plane of 
incidence of light as it goes to an incidence side from the outgoing radiation side 
of light. 

[Claim 6] The projection mold liquid crystal display according to claim 1 
characterized by preparing two or more micro lenses which make the light which 
carried out incidence condense to said liquid crystal layer side in the incidence 
side of the light of said liquid crystal layer. 



[Claim 7] Furthermore, it is the projection mold liquid crystal display according to 
claim 1 which is equipped with the polarizer of the couple which has the relation 
of a crossed Nicol mutually arranged to said liquid crystal display component at 
the incidence [ of light ], and outgoing radiation side, and is characterized by 
preparing said 1st optical compensation component between the polarizer 
arranged at the outgoing radiation side of light, and said liquid crystal display 
component. 

[Claim 8] Furthermore, the projection mold liquid crystal display according to 
claim 1 characterized by having the 3rd optical compensation component which 
compensates the optical phase contrast produced with the liquid crystal 
molecule which is prepared in the outgoing radiation side of light to said liquid 
crystal display component, and exists in the field except the incidence side field 
of light, and an outgoing radiation side field among said liquid crystal layers. 
[Claim 9] Said 3rd optical compensation component is a projection mold liquid 
crystal display according to claim 8 characterized by being constituted including 
the matter which has the birefringence equivalent to the birefringence which 
negative 1 axial crystal has. 

[Claim 10] Each liquid crystal molecule in said liquid crystal layer has the 
birefringence equivalent to the birefringence which forward 1 axial crystal has, 
and in said liquid crystal layer, where an electrical potential difference is 



impressed As it goes to a core from the incidence side field of light, and an 
outgoing radiation side field the molecule major axis It is that to which an array 
condition changes from the condition near parallel or it to the plane of incidence 
of light so that it may be in the vertical or condition near it to the plane of 
incidence of light. Said 3rd optical compensation component As opposed to the 
liquid crystal molecule with which the molecule major axis was vertically 
arranged to the plane of incidence of light The matter which has the function to 
compensate the optical phase contrast produced when light carries out 
incidence to the molecule major axis from across, and has the birefringence 
which constitutes said 3rd optical compensation component The projection mold 
liquid crystal display according to claim 9 characterized by being arranged so 
that the optical axis may become the molecule major axis of the liquid crystal 
molecule which serves as an object for compensation where an electrical 
potential difference is impressed to said liquid crystal layer, and parallel. 
[Claim 11] The projection mold liquid crystal display according to claim 8 
characterized by preparing two or more micro lenses which make the light which 
carried out incidence condense to said liquid crystal layer side in the incidence 
side of the light of said liquid crystal layer. 

[Claim 12] Furthermore, it is the projection mold liquid crystal display according 
to claim 8 which is equipped with the polarizer of the couple which has the 



relation of a crossed Nicol mutually arranged to said liquid crystal display 
component at the incidence [ of light ], and outgoing radiation side, and is 
characterized by preparing said 1st optical compensation component and the 
2nd optical compensation component between the polarizer arranged at the 
outgoing radiation side of light, and said liquid crystal display component. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the projection mold liquid crystal 
display which displayed the image using the liquid crystal display component. 
[0002] 

[Description of the Prior Art] Conventionally, the light in which light modulation 
was carried out by the liquid crystal display component (henceforth a liquid 
crystal panel) is projected on a screen, and there is a projection mold liquid 
crystal display (liquid crystal projector) which displayed the image. As a 
projection method of the image in a projection mold liquid crystal display, there 
are a front projection type (front type) which projects an image from the 



front-face side of a screen, and a tooth-back projection type (rear type) which 
projects an image from the tooth-back side of a screen. Moreover, in a projection 
mold liquid crystal display, the veneer method which uses one liquid crystal 
panel, and red (Red=R) and 3 plate methods using green (Green=G) and the 
liquid crystal panel of three sheets corresponding to three blue (Blue=B) colored 
light are one of those which perform color display. 

[0003] In the projection mold liquid crystal display, many liquid crystal panels of 
TN (Twisted Nematic; it can twist and nematic) mold are used. The liquid crystal 
panel of TN mold encloses a nematic liquid crystal in the distorted condition 
between two substrates. A nematic liquid crystal consists of a molecule of the 
shape of two or more rod, and is arranged in the condition of having gathered in 
the direction where the molecule major axis is fixed. Moreover, the nematic liquid 
crystal has the birefringence which is generally equivalent to the birefringence 
which forward 1 axial crystal has. In this case, the direction of the optical axis of 
a liquid crystal molecule becomes the same as that of the direction of a molecule 
major axis, in the liquid crystal panel of TN mold, while arranging so that two 
substrates may be alike, respectively, and a molecule major axis may receive 
and may become parallel, it faces to the substrate of another side from one 
substrate ~ as it was alike, it followed and 90 degrees of molecule major axes 
changed into the distorted condition, the nematic liquid crystal is enclosed. If 



light carries out incidence by the normal state which does not impress an 
electrical potential difference to the liquid crystal panel of such a TN mold, 
optical activity will arise and the 90 degrees of the oscillating directions of light 
will be rotated by torsion of liquid crystal in accordance with torsion of liquid 
crystal. On the other hand, if an electrical potential difference is impressed to the 
liquid crystal panel of TN mold, the array condition of a liquid crystal molecule 
will change so that a molecule major axis may become vertical to a substrate, 
and optical activity will be lost. Therefore, the light which carried out incidence in 
this condition penetrates a liquid crystal panel in the condition that the oscillating 
direction is fixed. 

[0004] Drawing 13 expresses the example of a configuration of the liquid crystal 
panel periphery in a projection mold liquid crystal display. In this example of a 
configuration, to the liquid crystal panel 101, the incidence side polarizing plate 
102 is arranged at the incidence side of light, and the outgoing radiation side 
polarizing plate 103 is arranged at the outgoing radiation side of light. A liquid 
crystal panel 101 is the thing of a transparency mold which used TN liquid crystal, 
and has enclosed the nematic liquid crystal in the distorted condition between 
two substrates which the interior does not illustrate. The incidence side 
polarizing plate 102 and the outgoing radiation side polarizing plate 103 are 
arranged so that the transparency shaft of light may serve as relation of the 



so-called crossed Nicol which intersected perpendicularly mutually. The 
transparency shaft of the incidence side polarizing plate 102 is set up so that it 
may become the array direction of the liquid crystal molecule in the substrate 
front face by the side of the incidence of a liquid crystal panel 101, and the same 
direction. On the other hand, the transparency shaft of the outgoing radiation 
side polarizing plate 103 is set up so that it may become the array direction of 
the liquid crystal molecule in the substrate front face by the side of the outgoing 
radiation of a liquid crystal panel 101, and the same direction. 
[0005] In such a configuration, if the exposure light L0 from the light source 
which is not illustrated to the incidence side polarizing plate 102 carries out 
incidence, only the same linearly polarized light component 1 1 1 of the oscillating 
direction as the transparency shaft of the incidence side polarizing plate 102 will 
penetrate the incidence side polarizing plate 102. On the other hand, a part for 
Mitsunari 112 of the oscillating direction which intersects perpendicularly with the 
transparency shaft of the incidence side polarizing plate 102 is absorbed by the 
incidence side polarizing plate 102, and is not penetrated. Next, incidence of the 
part for Mitsunari 111 which penetrated the incidence side polarizing plate 102 is 
carried out to a liquid crystal panel 101. 

[0006] Here, when it is the normal state which is not impressing the electrical 
potential difference to a liquid crystal layer in a liquid crystal panel 101, optical 



activity arises and the 90 degrees of the oscillating directions of light are rotated 
by torsion of liquid crystal in accordance with torsion of liquid crystal. Thereby, 
the oscillating direction becomes in the same direction as the transparency shaft 
of the outgoing radiation side polarizing plate 103, and the light which carried out 
outgoing radiation of the liquid crystal panel 101 penetrates the outgoing 
radiation side polarizing plate 103. It is projected on the light which penetrated 
the outgoing radiation side polarizing plate 103 by the screen through the 
incident light study system which is not illustrated. At this time, the display 
condition of an image serves as the so-called display of a white level. On the 
other hand, in the energization condition of impressing the electrical potential 
difference to a liquid crystal layer in a liquid crystal panel 101, the array condition 
of a liquid crystal molecule changes so that the molecule major axis may serve 
as the same direction as an optical axis 100, and optical activity is lost. 
Therefore as shown in drawing 13 the linearly polarized light component 111 
which penetrated the incidence side polarizing plate 102 carries out outgoing 
radiation of the liquid crystal panel 101, where the oscillating direction is 
maintained. The light which carried out outgoing radiation where this oscillating 
direction is maintained is absorbed by the outgoing radiation side polarizing 
plate 103, and is not penetrated. At this time, the display condition of an image 
serves as the so-called display of black level. Thus, generally in the liquid crystal 



panel, the means of displaying which is made to penetrate light by the normal 
state which does not impress an electrical potential difference to a liquid crystal 
layer, and displays a white level is called the "normally white." 
[0007] 

[Problem(s) to be Solved by the Invention] By the way, in the example of a 
configuration shown in drawing 13 , in order to display ideal black level, the 
oscillating direction needs to carry out outgoing radiation only of the linearly 
polarized light component 111 which intersects perpendicularly with the 
transparency shaft of the outgoing radiation side polarizing plate 103 from a 
liquid crystal panel 101 in an energization condition. However, the amount of [ of 
the oscillating direction which intersects perpendicularly with the linearly 
polarized light component 111 in an energization condition / 113 ] Mitsunari 
generates with the property of a liquid crystal panel 101 actually (refer to drawing 
2 ). Since the oscillating direction is the transparency shaft and this direction of 
the outgoing radiation side polarizing plate 103, the amount of [ which was 
generated here / 113 ] Mitsunari penetrates the outgoing radiation side 
polarizing plate 103 as it is. Although the optical reinforcement for this Mitsunari 
113 is small compared with a part for Mitsunari 112 of the same oscillating 
direction absorbed with the incidence side polarizing plate 102, there is a 
possibility of degrading the display of black level enough. Since degradation of 



such a black level display causes lowering of the contrast in image display, it 
poses a problem. In addition, the magnitude of the graphic form of a circle 
configuration expresses typically the size relation of the optical reinforcement for 
Mitsunari 112 and 1 13 which intersect perpendicularly with the linearly polarized 
light component 1 1 1 in drawing 14 . 

[0008] Here, why outgoing radiation of the part for unnecessary Mitsunari is 
carried out from a liquid crystal panel 101 in an energization condition is 
explained briefly. In addition, below, it explains as what has the birefringence as 
forward 1 axial crystal with the same liquid crystal molecule. If it is arranged so 
that the molecule major axis of a liquid crystal molecule may serve as the same 
direction as an optical axis 100 in all the fields of a liquid crystal layer in an 
energization condition, about the light which carries out incidence to an optical 
axis 100 at parallel, it is in the condition which maintained the oscillating 
direction, and outgoing radiation of the liquid crystal panel 101 can be carried out. 
However, it is rare to be arranged in an energization condition, generally, so that 
the liquid crystal molecule in all fields may serve as the same direction as an 
optical axis 100. Also in the energization condition, an array condition does not 
change enough but especially the liquid crystal molecule that exists near the 
interface of a liquid crystal layer is in the condition that the molecule major axis 
inclined to the optical axis 100. Therefore, the light which carried out incidence to 



the liquid crystal layer is changed with the liquid crystal molecule which exists 
near an interface, i.e., the liquid crystal molecule in the incidence side field of the 
light in a liquid crystal layer, and an outgoing radiation side field, to the oscillating 
direction of light. Thus, when the amount of unnecessary Mitsunari generates in 
a liquid crystal panel 101, the light of the linearly polarized light which carried out 
incidence turns into elliptically polarized light, and outgoing radiation will be 
carried out to a liquid crystal panel 101. 

[0009] On the other hand, it is known for the field of the so-called liquid crystal 
display of a direct viewing type that there is a problem to which the transparency 
condition of light changes and the display grace of an image falls in the condition 
of having seen the liquid crystal panel from across, conventionally for the 
birefringence of a liquid crystal molecule. Generally this problem is called the 
angle-of-visibility dependency. In the field of the liquid crystal display of a direct 
viewing type, the optical compensation component for improving this 
angle-of-visibility dependency in recent years is developed. Then, it is possible 
to improve contrast using the optical compensation component currently 
developed for [ of such a direct viewing type ] liquid crystal displays for a 
projection mold liquid crystal display. 

[0010] Drawing 15 shows the example of a configuration at the time of applying 
an above-mentioned optical compensation component to a projection mold liquid 



crystal display. The example of a configuration shown in drawing 15 is the same 
as that of the configuration substantially shown in drawing 13 except having the 
optical compensation component 104,105. As shown in drawing 15 , the optical 
compensation component 104 is arranged between the incidence side polarizing 
plate 102 and the liquid crystal panel 101. The optical compensation component 
105 is arranged between the liquid crystal panel 101 and the outgoing radiation 
side polarizing plate 103. The optical compensation component 104 has the 
function to compensate the optical phase contrast produced with the liquid 
crystal molecule of the incidence side field of the light in a liquid crystal layer. On 
the other hand, the optical compensation component 105 has the function to 
compensate the optical phase contrast produced with the liquid crystal molecule 
of the outgoing radiation side field of the light in a liquid crystal layer. 
[0011] In such a configuration, when the linearly polarized light component 111 
which carried out outgoing radiation from the incidence side polarizing plate 102 
carried out incidence to the optical compensation component 104, as the 
operation of the optical compensation component 104 illustrated, the amount of 
[ of the oscillating direction which intersects perpendicularly with the linearly 
polarized light component 111 / 114 ] Mitsunari generates. Next, incidence of a 
part for Mitsunari 114 and the linearly polarized light component 111 which 
carried out outgoing radiation from the optical compensation component 104 is 



carried out to a liquid crystal panel 101. When a liquid crystal panel 101 is in an 
energization condition, the light which carried out incidence is first changed only 
into the linearly polarized light component 111 by the birefringence of the liquid 
crystal molecule which exists in the incidence side field of the light of a liquid 
crystal layer. Thus, the optical compensation component 104 compensates the 
optical phase contrast produced with the liquid crystal molecule of the incidence 
side field of the light in a liquid crystal layer as a result. 

[0012] The amount of [ of the oscillating direction where it intersects 
perpendicularly with the linearly polarized light component 111 further by the 
birefringence of the liquid crystal molecule which exists in an outgoing radiation 
side field if the light of the linearly polarized light component 111 penetrates the 
outgoing radiation side field of the light of a liquid crystal layer / 1 15 ] Mitsunari 
generates again. As illustrated, it becomes only the linearly polarized light 
component 111, and outgoing radiation of the light of a part for Mitsunari 115 
and the linearly polarized light component 111 by which outgoing radiation was 
carried out from the liquid crystal panel 101 is carried out by operation of the 
optical compensation component 105. Thus, the optical compensation 
component 105 compensates the optical phase contrast produced with the liquid 
crystal molecule of the outgoing radiation side field of the light in a liquid crystal 
layer. That outgoing radiation is carried out becomes only the linearly polarized 



light component 111 which intersects perpendicularly with the transparency 
shaft of the outgoing radiation side polarizing plate 103 from the optical 
compensation component 105 by this, and it is absorbed with the outgoing 
radiation side polarizing plate 103. Degradation of a black level display is 
prevented by the optical compensation component 104,105 as mentioned above, 
and a contrast improvement can be made. 

[0013] If it is generally set up so that whenever [ incident angle / of the light 
which carries out incidence to an optical compensation component ] may 
become the same as that of whenever [ incident angle / of the light which carries 
out incidence to the liquid crystal field which it is going to compensate ] when 
using an optical compensation component, ideal optical compensation can be 
performed. However, a micro lens is arranged at the liquid crystal panel used for 
a projection mold liquid crystal display in many cases for improvement in 
aperture efficiency and improvement in color purity to the incidence side field of 
light. Thus, if other optical elements are arranged between an optical 
compensation component and a liquid crystal panel, a difference will arise in 
whenever [ incident angle / of the light to an optical compensation component ], 
and, whenever [ incident angle / of the light which carries out incidence to a 
liquid crystal field ]. If it will be in such a condition, the problem of it becoming 
impossible to perform sufficient optical compensation, and causing lowering of 



contrast by the optical compensation component will arise. 

[0014] This invention was made in view of this trouble, and the object improves 

the display of black level and is to offer the projection mold liquid crystal display 

which can perform high image display of contrast compared with the former. 

[0015] 

[Means for Solving the Problem] The projection mold liquid crystal display by this 
invention the light source which emits the light needed for image display, and by 
having the liquid crystal layer from which two or more liquid crystal molecules 
were arranged in the distorted condition, and impressing an electrical potential 
difference to a liquid crystal layer selectively according to a picture signal The 
liquid crystal display component of the transparency mold which modulates the 
light which the array condition of a liquid crystal molecule is changed and 
penetrates a liquid crystal layer, It was prepared in the outgoing radiation side of 
light to the liquid crystal display component, and has the projector lens which 
projects the light modulated by the 1st optical compensation component and 
liquid crystal display component which compensates the optical phase contrast 
produced with the liquid crystal molecule in the incidence side field of the light of 
a liquid crystal layer. 

[0016] In addition, as for the 1st optical compensation component, in the 
projection mold liquid crystal display by this invention, it is desirable to be 



constituted including the matter which has the birefringence equivalent to the 
birefringence which negative crystal has. Moreover, as for the projection mold 
liquid crystal display by this invention, it is desirable to have further the 2nd 
optical compensation component which compensates the optical phase contrast 
which it is prepared in the outgoing radiation side of light to a liquid crystal 
display component, and is produced with the liquid crystal molecule in the 
outgoing radiation side field of the light of a liquid crystal layer. 
[0017] Moreover, as for the projection mold liquid crystal display by this invention, 
it is desirable to have further the 3rd optical compensation component which 
compensates the optical phase contrast produced with the liquid crystal 
molecule which is prepared in the outgoing radiation side of light to a liquid 
crystal display component, and exists in the field except the incidence side field 
of light and an outgoing radiation side field among liquid crystal layers. As for the 
3rd optical compensation component, it is desirable to be constituted with the 
matter which has the birefringence equivalent to the birefringence which 
negative 1 axial crystal has. The 3rd optical compensation component is in the 
condition which has the birefringence by which each liquid crystal molecule for 
example, in a liquid crystal layer is equivalent to the birefringence which forward 
1 axial crystal has, and impressed the electrical potential difference. The 
molecule major axis receives the plane of incidence of light as it goes to a core 



from the incidence side field of light. From the condition near parallel or it When 
being arranged so that it may be in the vertical or condition near it to the plane of 
incidence of light, and an array condition may change, the optical phase contrast 
produced with the liquid crystal molecule with which the molecule major axis was 
vertically arranged to the plane of incidence of light is compensated. As for the 
matter which has the birefringence which constitutes the 3rd optical 
compensation component, at this time, it is desirable to be arranged so that that 
optical axis may become the molecule major axis of the liquid crystal molecule 
which serves as an object for compensation where an electrical potential 
difference is impressed to a liquid crystal layer, and parallel. 
[0018] The optical phase contrast produced with the liquid crystal molecule in the 
incidence side field of the light of a liquid crystal layer is compensated with the 
projection mold liquid crystal display by this invention by the 1st optical 
compensation component prepared in the outgoing radiation side of light to the 
liquid crystal display component. 

[0019] moreover, in the projection mold liquid crystal display by this invention By 
for example, the 3rd optical compensation component constituted with the 
matter which has the birefringence equivalent to the birefringence which 
negative 1 axial crystal has For example, where it has the birefringence by which 
each liquid crystal molecule in a liquid crystal layer is equivalent to the 



birefringence which forward 1 axial crystal has and an electrical potential 
difference is impressed When being arranged so that a molecule major axis may 
become vertical to the plane of incidence of light as it goes to a core from the 
incidence side field of light, the optical phase contrast produced with the liquid 
crystal molecule with which the molecule major axis was arranged vertically is 
compensated. 
[0020] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention 
is explained to a detail with reference to a drawing. 

[0021] [Gestalt of the 1st operation] drawing 1 shows the whole projection mold 
liquid crystal display configuration concerning the gestalt of operation of the 1st 
of this invention. The projection mold liquid crystal display shown in this drawing 
is a thing of 3 plate methods which performs three color picture displays using 
the liquid crystal panel of a transparency mold. This projection mold liquid crystal 
display is equipped with the light source 11, the UV (ultraviolet rays) / IR 
(infrared radiation) cut-off filter 12, the fly eye lenses 13 and 14, the condenser 
lens 15, and the dichroic mirror 16 in order in accordance with the optical axis 10. 
[0022] The light source 1 1 emits the white light containing the red light, blue glow, 
and green light which are needed for a color picture display. This light source 1 1 
is constituted including emitter 11a which emits the white light, and concave 



mirror 11b which reflects the light emitted from emitter 11a, and condenses. As 
emitter 11a, a halogen lamp, a metal halide lamp, or a xenon lamp is used, for 
example. As for concave mirror 11b, it is desirable that it is a configuration with 
condensing sufficient effectiveness the field configuration of an 
ellipsoid-of-revolution mirror, a paraboloid-of-revolution mirror, etc. symmetrical 
with a revolution. 

[0023] The UV/IR cut-off filter 12 has the function to remove the light of 
ultraviolet [ which is contained in the white light emitted from the light source 1 1 ], 
and an infrared region. The fly eye lenses 13 and 14 have the function which is 
made to diffuse the light which penetrated UV/ IR cut-off filter 12, and equalizes 
the illuminance distribution of light. The dichroic mirror 16 has the function to 
divide into the red light LR and other colored light the light which carried out 
incidence through the UV/IR cut-off filter 12, the fly eye lenses 13 and 14, and a 
condenser lens 15. 

[0024] This projection mold liquid crystal display is equipped with a total 
reflection mirror 17, condenser lens 23R, and liquid crystal panel section 24R in 
order again in accordance with the optical path of the red light LR separated with 
the dichroic mirror 16. A total reflection mirror 17 turns to liquid crystal panel 
section 24R the red light LR separated with the dichroic mirror 16, and reflects it. 
Condenser lens 23R condenses the red light LR reflected by the dichroic mirror 



16 to liquid crystal panel section 24R. Liquid crystal panel section 24R has the 
function which modulates spatially the red light LR which carried out incidence 
through a total reflection mirror 17 and condenser lens 23R according to a 
picture signal. 

[0025] This projection mold liquid crystal display is further equipped with the 
dichroic mirror 18 in accordance with the optical path of other colored light 
separated with the dichroic mirror 16. The dichroic mirror 18 has the function to 
divide into green light and blue glow the light which carried out incidence. 
[0026] This projection mold liquid crystal display is equipped with condenser lens 
23G and liquid crystal panel section 24G in order again in accordance with the 
optical path of the green light LG separated with the dichroic mirror 18. 
Condenser lens 23G condense the green light LG separated with the dichroic 
mirror 18 to liquid crystal panel section 24G. Liquid crystal panel section 24G 
have the function which modulates spatially the green light LG which carried out 
incidence through condenser lens 23G according to a picture signal. 
[0027] This projection mold liquid crystal display is further equipped with a relay 
lens 19, a total reflection mirror 20, a relay lens 21, a total reflection mirror 22, 
condenser lens 23B, and liquid crystal panel section 24B in order in accordance 
with the optical path of the blue glow LB separated with the dichroic mirror 18. It 
is separated by the dichroic mirror 18, and a total reflection mirror 20 turns to a 



total reflection mirror 22 the blue glow LB which carried out incidence through 
the relay lens 19, and reflects it. It is reflected by the total reflection mirror 20, 
and a total reflection mirror 22 turns to liquid crystal panel section 24B the blue 
glow LB which carried out incidence through the relay lens 21 , and reflects it. It is 
reflected by the total reflection mirror 22 and liquid crystal panel section 24B has 
the function which modulates spatially the blue glow LB which carried out 
incidence through condenser lens 23B according to a picture signal. 
[0028] This projection mold liquid crystal display equips the location at which the 
optical path of the red light LR, green light LG, and blue glow LB crosses with the 
dichroic prism 25 with the function which compounds three colored light LR, LG, 
and LB again. This projection mold liquid crystal display is equipped with the 
projector lens 26 for turning and projecting a synthetic light by which outgoing 
radiation was carried out on a screen 27 from a dichroic prism 25 again. The 
dichroic prism 25 has three plane of incidence 25R, 25G, and 25G and one 
outgoing radiation side 25T. The red light LR by which outgoing radiation was 
carried out from liquid crystal panel section 24R carries out incidence to 
plane-of-incidence 25R. The green light LG by which outgoing radiation was 
carried out from liquid crystal panel section 24G carries out incidence to 
plane-of-incidence 25G. The blue glow LB by which outgoing radiation was 
carried out from liquid crystal panel section 24B carries out incidence to 



plane-of-incidence 25B. A dichroic prism 25 compounds three colored light 
which carried out incidence to plane of incidence 25R, 25G, and 25G, and it 
carries out outgoing radiation from outgoing radiation side 25T. 
[0029] Drawing 2 expresses the important section configuration of the liquid 
crystal panel section. It is only that the components of light used as the object for 
a modulation differ, and the function and the configuration of the liquid crystal 
panel sections 24R, 24G, and 24B are substantially the same. Below, the 
configuration of the panel section for each colors is explained collectively. As 
shown in drawing 2 , the liquid crystal panel section 24 (24R, 24G, 24B) has the 
incidence side polarizing plate 31, a liquid crystal panel 32, the optical 
compensation components 33 and 34, and the outgoing radiation side polarizing 
plate 35 sequentially from the incidence side of light. The plane of incidence and 
the outgoing radiation side of light in each optical element of the liquid crystal 
panel section 24 lie at right angles to an optical axis 10. A liquid crystal panel 32 
is the thing of a transparency mold which used TN liquid crystal, and the nematic 
liquid crystal is enclosed with the interior in the distorted condition. The incidence 
side polarizing plate 31 and the outgoing radiation side polarizing plate 35 
penetrate only the linearly polarized light light of the predetermined oscillating 
direction among the light which carried out incidence. The optical compensation 
component 33 has the function to compensate the optical phase contrast 



produced with the liquid crystal molecule of the outgoing radiation side field of 
the light in the liquid crystal layer in a liquid crystal panel 32. On the other hand, 
the optical compensation component 34 has the function to compensate the 
optical phase contrast produced with the liquid crystal molecule of the incidence 
side field of the light in the liquid crystal layer in a liquid crystal panel 32. 
[0030] Here, a liquid crystal panel 32 corresponds to one example of the "liquid 
crystal display component" in this invention. Moreover, the optical compensation 
component 34 corresponds to one example of "the 1st optical compensation 
component" in this invention, and the optical compensation component 33 
corresponds to one example of "the 2nd optical compensation component" in 
this invention. In addition, the optical compensation component 34 is not limited 
to the location shown in drawing 2 , but if it is between a liquid crystal panel 32 
and the outgoing radiation side polarizing plate 35, it can be arranged in the 
location of arbitration. That is, the optical compensation component 34 may be 
arranged between the liquid crystal panel 32 and the optical compensation 
component 33. Moreover, although the optical compensation components 33 
and 34 are in the condition of having estranged mutually, in drawing 2 , the 
optical compensation components 33 and 34 may be in the condition of having 
stuck mutually. Furthermore, the optical compensation components 33 and 34 
may be in the condition of having stuck with other optical elements, respectively. 



For example, you may be in the condition which the optical compensation 
component 33 and the liquid crystal panel 32 stuck. 

[0031 ] Drawing 3 expresses the detailed configuration of a liquid crystal panel 32. 
The liquid crystal panel 32 is equipped with pixel electrode substrate 40b and 
opposite substrate 40a by which opposite arrangement was carried out through 
the liquid crystal layer 44 at the plane-of-incidence side of the light of this pixel 
electrode substrate 40b. 

[0032] Pixel electrode substrate 40b has a glass substrate 47, and two or more 
pixel polar zone 45 and two or more black matrix sections 46 by which the 
laminating was carried out to the plane-of-incidence side of the light of this glass 
substrate 47. Pixel electrode substrate 40b has the orientation film 49 by which 
the laminating was carried out between the pixel polar zone 45 and the black 
matrix section 46, and the liquid crystal layer 44 again. Each pixel polar zone 45 
is constituted by the transparent member with conductivity. The black matrix 
section 46 is formed between the adjacent pixel polar zone 45. Each black 
matrix section 46 is shaded by the metal membrane etc. The switching element 
which is not illustrated for impressing an electrical potential difference selectively 
according to a picture signal is formed in the interior of the black matrix section 
46 to the adjoining pixel polar zone 45. As a switching element for impressing an 
electrical potential difference to the pixel polar zone 45, a thin film transistor 



(TFT;Thin Film Transistor) is used, for example. 

[0033] Rubbing processing is performed in order that the field of the side which 
touches the liquid crystal layer 44 of the orientation film 49 may arrange the 
array direction of the liquid crystal molecule which exists in the outgoing 
radiation side field (near an interface with the orientation film 49) of the light in 
the liquid crystal layer 44. Rubbing processing is performed by generally 
grinding the front face of the orientation film 49 against the roller around which 
cloth was wound. By performing rubbing processing to the orientation film 49, 
two or more slots are formed in the front face of the orientation film 49 in the 
same direction. Orientation of the liquid crystal molecule of the field which 
touches the orientation film 49 is carried out in the fixed direction along the slot 
minced by the front face of the orientation film 49. Below, the direction of the slot 
minced by performing this rubbing processing is called "direction of rubbing." 
[0034] Opposite substrate 40a has a glass substrate 41, a micro lens 42, a 
counterelectrode 43, and the orientation film 48 sequentially from the incidence 
side of light. The orientation film 48 is arranged so that the field by the side of the 
outgoing radiation of light may touch the liquid crystal layer 44. In order that the 
field of the side which touches the liquid crystal layer 44 of the orientation film 48 
may arrange the array direction of the liquid crystal molecule which exists in the 
incidence side field (near an interface with the orientation film 48) of the light in 



the liquid crystal layer 44, rubbing processing is performed by the same 
technique as the orientation film 49 of pixel electrode substrate 40b. 
[0035] The laminating of the counterelectrode 43 is carried out to the field by the 
side of the incidence of the light in the orientation film 48. A counterelectrode 43 
is for generating potential between the pixel polar zone 45, for example, is 
formed by transparence electric conduction film, such as ITO (Indium Tin Oxide). 
In addition, the counterelectrode 43 is usually being fixed to fixed potential (for 
example, touch-down potential). The laminating of the micro lens 42 is carried 
out to the field by the side of the incidence of the light of a counterelectrode 43. 
Two or more micro lenses 42 are formed corresponding to the pixel polar zone 
45. 

[0036] The incidence side of light is a convex configuration and, as for each 
micro lens 42, the outgoing radiation side of light serves as a flat-surface 
configuration. Each micro lens 42 has forward refractive power, and condenses 
the light which carried out incidence through the glass substrate 41 towards the 
corresponding pixel polar zone 45. for example, the plane of incidence of a liquid 
crystal panel 32 ~ receiving ~ being vertical (it being parallel to an optical axis 
10) ~ whenever [ incident angle ] is made to carry out incidence of the light L1 
which carried out incidence to the liquid crystal layer 44 except for a part for 
Mitsunari which passes along the optical axis of each micro lens 42, after only 



include-angle thetalb has inclined to an optical axis 10 by operation of each 
micro lens 42 moreover, an operation of each micro lens 42 carries out 
incidence of the light L2 which carried out incidence from across by 
include-angle theta2a an optical axis 10 -- receiving -- to the plane of incidence 
of a liquid crystal panel 32 to the liquid crystal layer 44 with different 
include-angle theta2b from include-angle theta2a. By forming the micro lens 42, 
the incidence effectiveness of the light to the pixel polar zone 45 can be raised. 
[0037] Drawing 4 expresses the array condition of the liquid crystal molecule at 
the time of being the normal state by which the electrical potential difference is 
not impressed to the liquid crystal layer. In addition, in drawing 4 , a straight line 
parallel to an optical axis 10 is made into the z-axis, and two straight lines in the 
flat surface which intersects perpendicularly with the z-axis are made into x and 
the y-axis. The plane of incidence and the outgoing radiation side of light in the 
liquid crystal layer 44 become in parallel with xy flat surface. The nematic liquid 
crystal which consists of a liquid crystal molecule 50 of the shape of two or more 
rod is enclosed with the liquid crystal layer 44. Each liquid crystal molecule 50 is 
arranged so that an optical axis 10 and the molecule major axis may cross at 
right angles. That is, the molecule major axis of each liquid crystal molecule 50 is 
arranged by parallel to the plane of incidence and the outgoing radiation side of 
light. The direction R1 of rubbing of the orientation film 48 and the direction R2 of 



rubbing of the orientation film 49 are set up so that it may intersect 
perpendicularly mutually. In the example of drawing 4 , the direction R1 of 
rubbing of the orientation film 48 is made into the direction of a x axis, and the 
direction R2 of rubbing of the orientation film 49 is made into y shaft orientations. 
[0038] In the liquid crystal layer 44, the liquid crystal molecule which exists near 
an interface with the orientation film 48 is arranged in the same direction as the 
direction R1 of rubbing of the orientation film 48 according to an operation of the 
rubbing processing performed to the front face of the orientation film 48. 
Similarly, the liquid crystal molecule which exists near an interface with the 
orientation film 49 is mostly arranged in the same direction with the direction R2 
of rubbing of the orientation film 49. Since the directions R1 and R2 of rubbing lie 
at right angles mutually, each liquid crystal molecule 50 is arranged so that 90 
degrees of molecule major axes may be in a distorted condition, as it faces to 
the orientation film 49 from the orientation film 48 (i.e., as it goes to an outgoing 
radiation side from the incidence side of light). Thus, the nematic liquid crystal 
with which each liquid crystal molecule was arranged in the distorted condition is 
called TN liquid crystal. If light carries out incidence by the normal state which 
does not impress an electrical potential difference to TN liquid crystal, optical 
activity will arise and the 90 degrees of the oscillating directions of light will be 
rotated by torsion of liquid crystal along the direction of torsion of liquid crystal. 



[0039] Drawing 5 expresses the array condition of the liquid crystal molecule 
when impressing an electrical potential difference with the liquid crystal layer. If 
an electrical potential difference is impressed to the liquid crystal layer 44, the 
array condition of the liquid crystal molecule 50 will change so that the condition 
in which the liquid crystal molecule 50 started, i.e., a molecule major axis, may 
be parallel (vertical to the plane of incidence of light) to an optical axis 10. 
[0040] Here, ideally, it is in the condition which impressed the electrical potential 
difference, and it is desirable for an array condition to change so that all the 
liquid crystal molecules 50 in the liquid crystal layer 44 may become parallel to 
an optical axis 10. If it is in such an array condition, an optical axis 10 can be 
made to penetrate to parallel, the light which carried out incidence, while the 
oscillating direction has been fixed. However, actually, an array condition 
changes so that it may be in the condition that the molecule major axis started 
gradually, as the liquid crystal molecule 50 goes to the central field of the liquid 
crystal layer 44 from the orientation film 48 and 49 in an energization condition. 
Therefore, the liquid crystal molecule 50 near the interface of the liquid crystal 
layer 44 and the orientation film 48 and 49 is in the array condition toward which 
the molecule major axis inclined to the optical axis 10 rather than was parallel 
also in the energization condition. Thus, since the liquid crystal molecule 50 in 
the condition of having inclined to the optical axis 10 exists, if linearly polarized 



light light carries out incidence to an optical axis 10 in an energization condition 
at parallel, since it is the birefringence of the liquid crystal molecule 50, phase 
contrast arises near an interface, it will become elliptically polarized light and 
outgoing radiation will be carried out. In the gestalt of this operation, the phase 
contrast produced near the interface of the liquid crystal layer 44 and the 
orientation film 48 and 49 in this way is optically compensated by the optical 
compensation components 33 and 34 ( drawing 2 ). 

[0041] Next, the structure and the function of the optical compensation 
components 33 and 34 are explained to a detail. The nematic liquid crystal 
molecule has the birefringence which is generally equivalent to the birefringence 
which positive crystal has. Therefore, the phase contrast produced by the 
birefringence of a nematic liquid crystal molecule can be compensated by using 
the matter which had the property of reverse optically [ positive crystal ], i.e., the 
matter with the birefringence equivalent to the birefringence which negative 
crystal has. It explains as what is constituted from below by the liquid crystal 
molecule which has the birefringence by which the liquid crystal layer 44 is 
equivalent to the birefringence which forward 1 axial crystal has, and is 
constituted with the matter which has the birefringence by which the optical 
compensation components 33 and 34 are equivalent to the birefringence which 
negative 1 axial crystal has. 



[0042] Drawing 9 shows refractive-index distribution of forward 1 axial crystal, 
and drawing 10 shows refractive-index distribution of negative 1 axial crystal. In 
drawing 9 and drawing 10 , the refractive index of x and y which intersect 
perpendicularly mutually, and z shaft orientations is set to nx, ny, and nz, 
respectively. Moreover, z shaft orientations are made into the direction of an 
optical axis of a crystal in drawing 9 and drawing 10 . Refractive-index 
distribution of 1 axial crystal is expressed with the configuration of the spheroid 
which made the optical axis the center of rotation. Generally the spheroid 
showing this refractive-index distribution is called an index ellipsoid. As 1 axial 
crystal, the value (it is hereafter described as no.) of the refractive indexes nx 
and ny of x and y shaft orientations becomes equal so that the configuration of 
an index ellipsoid may show. Moreover, in 1 axial crystal, the light which carries 
out incidence in the direction of an optical axis does not show birefringence, but 
the light which carries out incidence in the direction of [ other than an optical 
axis ] shows birefringence. Here, if the value of the refractive index nz of z shaft 
orientations is set to ne, the relation of "ne>no" will be filled with the forward 1 
axial crystal 51 ( drawing 9 ), and the relation of "ne<no" will be filled with the 
negative 1 axial crystal 52 ( drawing 10 ). Therefore, the index ellipsoid of the 
negative 1 axial crystal 52 becomes disc-like. The birefringence produced from 
the above optical properties in the light which carried out incidence by combining 



forward 1 axial crystal which has suitable refractive-index distribution, and 
negative 1 axial crystal can be lost. By arranging proper at this time, for example, 
forward 1 axial crystal and negative 1 axial crystal, so that the direction of that 
optical axis may turn into the same direction, to the light which carried out 
incidence from the direction of arbitration, it can phase-kill and a birefringence 
can be canceled. 

[0043] Drawing 7 expresses typically the relation between the array condition of 
the liquid crystal molecule which constitutes the liquid crystal layer 44, and the 
array condition of the internal matter which constitutes the optical compensation 
components 33 and 34 by the index ellipsoid. The array condition of the liquid 
crystal molecule shown in drawing 7 shows the thing in the condition of having 
impressed the electrical potential difference. In addition, the direction of the thing 
in which a liquid crystal molecule has a forward optically uniaxial optical property 
then its molecule major axis, and an optical axis is in agreement. The molecule 
major axis (optical axis) is in the array condition [ like / (it will be in the condition 
near parallel or it to the optical axis 10) ] of starting gradually as are already 
explained with reference to drawing 5 , and the liquid crystal molecule in an 
energization condition goes to the central field of the liquid crystal layer 44. In 
drawing 7 , three liquid crystal molecules 44a, 44b, and 44c with which an optical 
axis starts gradually exist in the incidence side field of light sequentially from the 



orientation film 48 side. Moreover, three liquid crystal molecules 44f, 44e, and 
44d with which an optical axis starts gradually exist in the outgoing radiation side 
field of light sequentially from the orientation film 49 side. 
[0044] The matter which constitutes the optical compensation component 34 has 
the composition that it starts in the direction as the liquid crystal molecule (liquid 
crystal molecule which exists in the incidence side field of the light in the liquid 
crystal layer 44) used as the object for compensation where an index ellipsoid is 
the same. That optical axis will be in an array condition which will be in the 
condition (it is a condition near parallel or it to the plane of incidence of light) 
vertical to an optical axis 10 or near it gradually as it goes to an outgoing 
radiation side from the incidence side of light, if the matter which constitutes the 
optical compensation component 34 is negative 1 axial crystal at this time. The 
optical compensation component 34 is constituted from the example of drawing 
7 by three molecules 34a, 34b, and 34c sequentially from the incidence side of 
light corresponding to three liquid crystal molecules 44c, 44b, and 44a of the 
liquid crystal layer 44. In the optical compensation component 34, the optical 
axis of molecule 34a serves as an optical axis of liquid crystal molecule 44c, and 
parallel, and the optical axis of molecule 34b serves as an optical axis of liquid 
crystal molecule 44b, and parallel. Moreover, in the optical compensation 
component 34, the optical axis of molecule 34c serves as an optical axis of liquid 



crystal molecule 44a, and parallel. By making such molecular arrangement, 
optical compensation over liquid crystal molecule 44c is performed by molecule 
34a in the optical compensation component 34, and optical compensation over 
liquid crystal molecule 44b is performed by molecule 34b in the optical 
compensation component 34. Moreover, optical compensation over liquid crystal 
molecule 44a is performed by molecule 34c in the optical compensation 
component 34. 

[0045] On the other hand, the index ellipsoid has the composition that it starts in 
the same direction as the liquid crystal molecule (liquid crystal molecule which 
exists in the outgoing radiation side field of the light in the liquid crystal layer 44) 
used as the object for compensation, about the matter which constitutes the 
optical compensation component 33 as well as the optical compensation 
component 34. The optical compensation component 33 is constituted from the 
example of drawing 7 by three molecules 33a, 33b, and 33c sequentially from 
the incidence side of light corresponding to three liquid crystal molecules 44f, 
44e, and 44d of the liquid crystal layer 44. In the optical compensation 
component 33, the optical axis of molecule 33a serves as an optical axis of 44f 
of liquid crystal molecules, and parallel, and the optical axis of molecule 33b 
serves as an optical axis of liquid crystal molecule 44e, and parallel. Moreover, 
in the optical compensation component 33, the optical axis of molecule 33c 



serves as an optical axis of 44d of liquid crystal molecules, and parallel. By 
making such molecular arrangement, optical compensation over 44f of liquid 
crystal molecules is performed by molecule 33a in the optical compensation 
component 33, and optical compensation over liquid crystal molecule 44e is 
performed by molecule 33b in the optical compensation component 33. 
Moreover, optical compensation over 44d of liquid crystal molecules is 
performed by molecule 33c in the optical compensation component 33. 
[0046] By the way, in the field of the liquid crystal display of a direct viewing type, 
the optical compensation component for improving an angle-of-visibility 
dependency is developed conventionally. As an optical compensation 
component for an angle-of-visibility improvement, it is Fuji Photo Film "Fuji WV 
Film, for example. There is wide view A" (henceforth "WV film"), after WV film's 
painting the polymer orientation film on a TAC (Tri-Acetyl Cellulose) film and 
performing rubbing processing - further ~ disco tic liquid crystal ~ spreading 
and orientation -- structure immobilization is carried out and it is manufactured. 
With WV film, hybrid orientation (orientation from which the tilt angle of a liquid 
crystal molecule changes continuously in the thickness direction) of the disco tic 
liquid crystal molecule is carried out. The molecular structure has become 
disc-like and, generally disco tic liquid crystal has the optical property of negative 
crystal. It is thought that the disco tic liquid crystal molecule used with WV film 



has the birefringence equivalent to the birefringence which negative 1 axial 
crystal has. Optical compensation of a liquid crystal panel can be performed by 
following, for example, applying to the liquid crystal panel using TN crystal. The 
structure and the manufacture approach of an optical compensation sheet 
equivalent to WV film are indicated by JP,7-333434,A, JP,8-5837,A, etc., for 
example. In these official reports, two or more concrete matter names of an 
usable disc-like compound are mentioned to the optical compensation sheet. 
[0047] As optical compensation components 33 and 34 in the gestalt of this 
operation, it is possible to use above-mentioned WVfilm. That is, it is possible to 
use the disc-like compound indicated by JP,7-333434,A, JP,8-5837,A, etc. as 
matter with the property of the negative crystal which constitutes the optical 
compensation components 33 and 34. In addition, if the matter which constitutes 
the optical compensation components 33 and 34 has optically the property of the 
negative crystal which can be compensated not only for a thing given 
[ above-mentioned ] in an official report but for the liquid crystal in the liquid 
crystal layer 44, it can also use other matter. 

[0048] Drawing 6 shows various kinds of shaft orientations between each optical 
element in the liquid crystal panel section 24. As shown in drawing 6 , the 
incidence side polarizing plate 31 and the outgoing radiation side polarizing plate 
35 are arranged so that it may become the relation of the so-called crossed Nicol 



relation and the transparency shafts P1 and P2 of a mutual light crossed at right 
angles. Moreover, the transparency shaft P1 of the incidence side polarizing 
plate 31 is set up so that it may become the direction R1 of rubbing of the 
orientation film 48 ( drawing 3 ) in a liquid crystal panel 32, and the same 
direction. On the other hand, the transparency shaft P2 of the outgoing radiation 
side polarizing plate 35 is set up so that it may become the direction R2 of 
rubbing of the orientation film 49 ( drawing [ 3 ) in a liquid crystal panel 32, and the 
same direction. That is, the means of displaying of the image in the liquid crystal 
panel section 24 has the so-called composition of a normally white. The optical 
compensation component 33 is arranged so that the direction of the optical axis 
P3 of the molecule (molecule 33a in drawjng....7 ) which exists in the 
plane-of-incidence side of light may turn into mostly the direction R2 of rubbing 
of the orientation film 49 with the same direction. Moreover, the optical 
compensation component 34 is arranged so that the direction of the optical axis 
P4 of the molecule (molecule 34c in drawing 7 ) which exists in the outgoing 
radiation side side of light may turn into mostly the direction R1 of rubbing of the 
orientation film 48 with the same direction. 

[0049] Next, an operation of the projection mold liquid crystal display of the 
above configurations is explained. 

[0050] First, with reference to drawing 1 , an overall operation of a projection 



mold liquid crystal display is explained. When the white light emitted from the 
light source 11 penetrates the UV/IR cut-off filter 12 first, the light of ultraviolet 
and an infrared region is removed. When the light which penetrated the UV/IR 
cut-off filter 12 penetrates the fly eye lenses 13 and 14 next, the illuminance 
distribution is equalized. Next, after the light which penetrated the fly eye lenses 
13 and 14 penetrates a condenser lens 15, incidence of it is carried out to a 
dichroic mirror 16. The light which carried out incidence to the dichroic mirror 16 
is separated into the red light LR and other colored light by operation of a 
dichroic mirror 16. 

[0051] The red light LR separated with the dichroic mirror 16 is reflected by the 
total reflection mirror 17 towards liquid crystal panel section 24R. Incidence of 
the red light LR reflected by the total reflection mirror 17 is carried out to liquid 
crystal panel section 24R through condenser lens 23R. In liquid crystal panel 
section 24R, after becoming irregular spatially according to a picture signal, 
incidence of the red light LR which carried out incidence to liquid crystal panel 
section 24R is carried out to plane-of-incidence 25R of a dichroic prism 25. 
[0052] On the other hand, next, incidence of the colored light of others which 
were separated with the dichroic mirror 16 is carried out to a dichroic mirror 18, 
and it is divided into green light LG and blue glow LB here. Incidence of the 
green light LG separated with the dichroic mirror 18 is carried out to liquid crystal 



panel section 24G through condenser lens 23G. In liquid crystal panel section 
24G, after becoming irregular spatially according to a picture signal, incidence of 
the green light LG which carried out incidence to liquid crystal panel section 24G 
is carried out to plane-of-incidence 25G of a dichroic prism 25. 
[0053] Incidence of the blue glow LB separated with the dichroic mirror 18 is 
carried out to a total reflection mirror 20 through a relay lens 19, and it is 
reflected towards a total reflection mirror 22 here. Incidence of the blue glow LB 
reflected by the total reflection mirror 20 is carried out to a total reflection mirror 
22 through a relay lens 21 , and it is reflected towards liquid crystal panel section 
24B here. Incidence of the blue glow LB reflected by the total reflection mirror 22 
is carried out to liquid crystal panel section 24B through condenser lens 23B. In 
liquid crystal panel section 24B, after becoming irregular spatially according to a 
picture signal, incidence of the blue glow LB which carried out incidence to liquid 
crystal panel section 24B is carried out to plane-of-incidence 25B of a dichroic 
prism 25. 

[0054] Three colored light LR, LG, and LB which carried out incidence to the 
dichroic prism 25 is compounded by operation of a dichroic prism 25, and 
outgoing radiation is carried out towards a projector lens 26 from outgoing 
radiation side 25T. With a projector lens 26, it is projected on a synthetic light by 
which outgoing radiation was carried out from the dichroic prism 25 at a 



front-face [ of a screen 27 ], or tooth-back side, and it forms an image on a 
screen 27. 

[0055] Next, an operation of the liquid crystal panel section 24 is explained. If 
colored light LR, LG, and LB carries out incidence to the incidence side 
polarizing plate 31 ( drawing 2 ), only the same linearly polarized light 
component of the oscillating direction as the transparency shaft P1 ( drawing 6 ) 
will penetrate the incidence side polarizing plate 31. Next, incidence of the part 
for Mitsunari which penetrated the incidence side polarizing plate 31 is carried 
out to a liquid crystal panel 32. Incidence of most light which carried out 
incidence to the liquid crystal panel 32 is carried out to the liquid crystal layer 44 
according to an operation of a micro lens 42 ( drawing 3 ) at a different include 
angle from the outgoing radiation include angle to the incidence side polarizing 
plate 31. 

[0056] Here, in the energization condition of impressing the electrical potential 
difference to the liquid crystal layer 44 in a liquid crystal panel 32, the molecule 
major axis will be in the array condition which started gradually as a liquid crystal 
molecule goes to the central field of the liquid crystal layer 44 from the 
orientation film 48 and 49 ( drawing 5 ). In this condition, the light which carried 
out incidence to the liquid crystal layer 44 receives a birefringence mainly with 
the liquid crystal molecule which exists in the incidence side field of light, and the 



liquid crystal molecule which exists in the outgoing radiation side field of light. 
Among these, the birefringence received with the liquid crystal molecule which 
exists in the outgoing radiation side field of light is offset and canceled by the 
optical compensation component 33. The birefringence received on the other 
hand with the liquid crystal molecule which exists in the incidence side field of 
light is offset and canceled by the optical compensation component 34. Thus, 
most light which carries out incidence to the outgoing radiation side polarizing 
plate 35 turns into only light which has the vertical oscillating direction to the 
transparency shaft P2 of the outgoing radiation side polarizing plate 35 by 
performing optical compensation by the optical compensation components 33 
and 34. Since the light of this oscillating direction is absorbed with the outgoing 
radiation side polarizing plate 35 and penetrated, the display condition of an 
image serves as the so-called display of black level. 

[0057] On the other hand, in the condition of not impressing the electrical 
potential difference to the liquid crystal layer 44, optical activity arises and the 90 
degrees of the oscillating directions of light are rotated by torsion of liquid crystal 
in accordance with torsion of liquid crystal ( drawing 4 ). Thereby, the oscillating 
direction becomes in the same direction as the transparency shaft P2 ( drav i 
6 ) of the outgoing radiation side polarizing plate 35, and the light which carried 
out outgoing radiation of the liquid crystal panel 32 penetrates the outgoing 



radiation side polarizing plate 35 through the optical compensation components 
33 and 34. It is projected on the light which penetrated the outgoing radiation 
side polarizing plate 35 by the screen 27 with a projector lens 26. At this time, 
the display condition of an image serves as the so-called display of a white level. 
In addition, the light which carried out outgoing radiation of the liquid crystal 
panel 32 in the condition of not impressing the electrical potential difference to 
the liquid crystal layer 44 receives the optical operation by the optical 
compensation components 33 and 34. However, there is little effect which the 
optical operation in this condition has on the display of a white level, and it does 
not pose a problem substantially in respect of image display. 
[0058] Drawing 8 shows the example of a comparison over the liquid crystal 
panel section in the gestalt of this operation. In the example of a comparison 
shown in drawing 8 , the optical compensation component 34 is arranged 
between the incidence side polarizing plate 31 and a liquid crystal panel 32. In 
this case, optical compensation over the liquid crystal molecule which exists in 
the incidence side field of the light in the liquid crystal layer 44 in the phase 
before carrying out incidence to a liquid crystal panel 32 is performed. However, 
a difference will arise about almost all incident light in this case in whenever [ to 
the optical compensation component 34 / incident angle ], and, whenever [ to the 
liquid crystal layer 44 / incident angle ] according to the lens operation of a micro 



lens 42 prepared in the liquid crystal panel 32. When a difference arises in 
whenever [ incident angle ], a gap arises in optical physical relationship with the 
liquid crystal molecule used as the matter which constitutes the optical 
compensation component 34, and the object for compensation, and it becomes 
impossible thus, to perform sufficient optical compensation. On the other hand, 
in the configuration of the liquid crystal panel section 24 in the gestalt of this 
operation shown in drawing J , since the optical compensation component 34 is 
formed in the outgoing radiation side of light to the liquid crystal panel 32, a 
difference does not arise in whenever [ to the optical compensation component 
34 / incident angle ], and, whenever [ to the liquid crystal layer 44 / incident 
angle ], and sufficient optical compensation can be performed. 
[0059] The birefringence produced with the liquid-crystal molecule which exists 
in the incidence side field of light can be canceled without being influenced of the 
micro lens 42 prepared in the liquid crystal panel 32, since it was made to 
perform optical compensation over the liquid-crystal molecule which forms the 
optical compensation component 34 in the outgoing radiation side of light to a 
liquid crystal panel 32, and exists in the incidence side field of the light in the 
liquid crystal layer 44 according to the gestalt of this operation as explained 
above. Thereby, without being influenced of a micro lens 42, the display of black 
level can be improved and high image display of contrast can be performed 



compared with the former. 

[0060] In addition, although the optical compensation component 33 is formed 
and not only the incidence side field of the light in the liquid crystal layer 44 but 
the optical phase contrast produced with the liquid crystal molecule of the 
outgoing radiation side field of light was compensated with the gestalt of this 
operation, you may make it form only the optical compensation component 34, 
without forming the optical compensation component 33. Also in this case, the 
birefringence produced with the liquid crystal molecule which exists in the 
incidence side field of the light in the liquid crystal layer 44 at least by the optical 
compensation component 34 is cancelable. Moreover, although the gestalt of 
this operation explained the case where the micro lens 42 was formed in the 
liquid crystal panel 32 to the example, this invention can be applied also when 
the micro lens 42 is not formed. 

[0061] [The gestalt of the 2nd operation], next the gestalt of operation of the 2nd 
of this invention are explained. In addition, in the following explanation, the same 
sign is given to the same part as the component in the gestalt of implementation 
of the above 1st, and explanation is omitted suitably. 

[0062] Drawing 1 1 expresses the important section configuration of the liquid 
crystal panel section in the projection mold liquid crystal display concerning the 
gestalt of operation of the 2nd of this invention. The configuration of the 



projection mold liquid crystal display concerning the gestalt of this operation is 
the same as that of the gestalt of implementation of the above 1 st except for the 
configuration of the liquid crystal panel section shown in drawing 1 1 . Moreover, 
also in the gestalt of this operation, in each color, since the function of the liquid 
crystal panel section and a configuration are substantially the same, they explain 
the configuration of the liquid crystal panel section for each colors collectively 
below. That liquid crystal panel section 24A (24R, 24G, 24B) in the gestalt of this 
operation differs from the liquid crystal panel section 24 shown in drawing 2 is 
the point that the optical compensation component 36 is formed between the 
optical compensation component 34 and the outgoing radiation side polarizing 
plate 35. The optical compensation component 36 has the function for 
compensating optically the birefringence produced with the liquid crystal 
molecule which exists in the interstitial segment of the liquid crystal layer 44. 
Here, the optical compensation component 36 corresponds to one example of 
"the 3rd optical compensation component" in this invention. 
[0063] In addition, the optical compensation component 36 is not limited to the 
location shown in drawing 11 , but if it is between a liquid crystal panel 32 and 
the outgoing radiation side polarizing plate 35, it can be arranged in the location 
of arbitration. For example, it is also possible to arrange the optical 
compensation component 36 between the optical compensation component 33 



and the optical compensation component 34, or to arrange it between a liquid 
crystal panel 32 and the optical compensation component 33. Moreover, 
although the optical compensation component 36 is in the condition of having 
estranged to other optical elements, in drawing 1 1 , you may be in other optical 
elements 34, for example, an optical compensation component, and the stuck 
condition. 

[0064] Drawing 12 expresses typically the relation between the array condition of 
the liquid crystal molecule which constitutes the liquid crystal layer 44, and the 
array condition of the internal matter which constitutes the optical compensation 
components 33, 34, and 36 by the index ellipsoid. In addition, the array condition 
of the liquid crystal molecule shown in drawing 12 shows the thing in the 
condition of having impressed the electrical potential difference to the liquid 
crystal layer 44. With the gestalt of implementation of the above 1st, only the 
birefringence produced with the liquid crystal molecule which exists in the 
incidence side field of the light in the liquid crystal layer 44 and an outgoing 
radiation side field was canceled. With the gestalt of this operation, the 
birefringence further produced with the liquid crystal molecule which exists in the 
interstitial segment of the liquid crystal layer 44 by the optical compensation 
component 36 is canceled. 

[0065] As shown in drawing 12 , 44g of liquid crystal molecules which exist in the 



interstitial segment of the liquid crystal layer 44 is in the condition that the 
molecule major axis was arranged to the plane of incidence of light by the 
vertical or condition (it is a condition near parallel or it to an optical axis 10) near 
it, in the energization condition. Here, since it has the birefringence by which 44g 
of liquid crystal molecules is equivalent to the birefringence which forward 1 axial 
crystal has and a thing, then the optical axis of 44g of liquid crystal molecules 
become parallel to an optical axis 10, a birefringence is not produced to the light 
which carried out incidence to parallel to the optical axis 10. However, much light 
carries out incidence to the liquid crystal layer 44 also from a slanting include 
angle to an optical axis 10 actually. Thus, if light carries out incidence from a 
slanting include angle to an optical axis 10, to the optical axis of 44g of liquid 
crystal molecules, light will carry out incidence and a birefringence will arise from 
across also in 44g of liquid crystal molecules. It phase-kills and the optical 
compensation component 36 cancels the birefringence produced when slanting 
light carries out incidence to the optical axis of 44g of this liquid crystal molecule. 
Internal molecule 36a which constitutes the optical compensation component 36 
has the birefringence equivalent to the birefringence which negative 1 axial 
crystal has, and it is arranged so that the optical axis may become parallel to the 
optical axis of 44g of liquid crystal molecules used as the object for 
compensation in an energization condition. 



[0066] In addition, as matter which has the birefringence equivalent to the 
birefringence which negative 1 axial crystal which constitutes the optical 
compensation component 36 has, it is possible like the optical compensation 
components 33 and 34 to use the disc-like compound of a publication for 
JP,7-333434,A, JP,8-5837,A, etc. In addition, if the matter which constitutes the 
optical compensation component 36 has optically the property of negative 1 
axial crystal which can be compensated for the liquid crystal of not only a thing 
given [ above-mentioned ] in an official report but the central field in the liquid 
crystal layer 44, it can also use other matter. 

[0067] As explained above, according to the gestalt of this operation, a liquid 
crystal panel is received. To the outgoing radiation side of light In addition to the 
optical compensation components 33 and 34, the 3rd optical compensation 
component 36 constituted with the matter which has the birefringence equivalent 
to the birefringence which further negative 1 axial crystal has is formed. Since 
the birefringence produced with the liquid crystal molecule which exists in the 
interstitial segment of the liquid crystal layer 44 was canceled, it can cross 
throughout the thickness direction of the liquid crystal layer 44, and the 
birefringence produced with a liquid crystal molecule can be canceled. Thereby, 
the display of black level can be improved further and image display with more 
high contrast can be performed. 



[0068] Generally, since light is mostly irradiated by the optical axis to a liquid 
crystal panel in the liquid crystal display of a direct viewing type at parallel, it is 
rare for a birefringence to arise in the liquid crystal molecule which exists in the 
interstitial segment of a liquid crystal layer. Moreover, since an angle of visibility 
does not arise in the condition of usually seeing the screen from the transverse 
plane at the liquid crystal display of a direct viewing type, it is rare to cause 
lowering of contrast. On the other hand, in a projection mold liquid crystal display, 
light usually carries out incidence from various include angles to a liquid crystal 
panel. Moreover, the light which carried out incidence from various include 
angles integrates also with the image on which it is eventually projected by the 
screen. This also shows that the effectiveness which the optical compensation 
component 36 in the gestalt of this operation exerts on a contrast improvement 
in a projection mold liquid crystal display is large. 

[0069] In addition, this invention is not limited to the gestalt of each 
above-mentioned implementation, but various deformation implementation is 
possible for it. For example, this invention can be applied not only to the 
projection mold liquid crystal display of 3 plate type but to a veneer-type 
projection mold liquid crystal display. Moreover, this invention is applicable also 
to the projection mold liquid crystal display which used liquid crystal other than a 
nematic liquid crystal. 



[0070] 

[Effect of the Invention] As explained above, according to the projection mold 
liquid crystal display given in claim 1 thru/or any 1 term of 12 Since the optical 
phase contrast which prepares the 1st optical compensation component in the 
outgoing radiation side of light to a liquid crystal display component, and is 
produced with the liquid crystal molecule in the incidence side field of the light of 
a liquid crystal layer was compensated For example, when a liquid crystal 
display component is the configuration which equipped the incidence side of 
light with two or more micro lenses, it also sets. Without being influenced of a 
micro lens, the optical phase contrast produced with the liquid crystal molecule 
in the incidence side field of light can be compensated, the display of black level 
is improved, and the effectiveness that high image display of contrast can be 
performed compared with the former is done so. 

[0071] According to the projection mold liquid crystal display according to claim 8, 
it sets to a projection mold liquid crystal display according to claim 1 especially. 
Since the 3rd optical compensation component which compensates the optical 
phase contrast produced with the liquid crystal molecule which exists in the field 
except the incidence side field of light and an outgoing radiation side field among 
liquid crystal layers was further prepared in the outgoing radiation side of light to 
the liquid crystal display component For example, where it has the birefringence 



by which each liquid crystal molecule in a liquid crystal layer is equivalent to the 
birefringence which forward 1 axial crystal has and an electrical potential 
difference is impressed The molecule major axis receives the plane of incidence 
of light as it goes to a core from the incidence side field of light. From the 
condition near parallel or it When being arranged so that it may be in the vertical 
or condition near it to the plane of incidence of light, and an array condition may 
change, the optical axis of the 3rd optical compensation component in arranging 
so that it may become parallel to the molecule major axis of the liquid crystal 
molecule used as the object for compensation The effectiveness that not only 
the optical phase contrast produced with the liquid crystal molecule in the 
incidence side field of light but the optical phase contrast produced with the 
liquid crystal molecule which exists in the field except the incidence side field of 
light and an outgoing radiation side field can be compensated is done so. Image 
display with contrast high thereby more can be performed. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the whole projection mold liquid 



crystal display configuration concerning the gestalt of operation of the 1st of this 
invention. 

[Drawing 2] It is the sectional view showing the outline configuration of the liquid 
crystal panel section in the projection mold liquid crystal display shown in 

drawing 1 . 

[Drawing 3] It is the sectional view showing the detailed configuration of the 
liquid crystal panel shown in drawing 2 . 

[Drawing 4] It is the explanatory view which expresses the array condition of the 
liquid crystal molecule when not impressing an electrical potential difference with 
the liquid crystal layer shown in drawing 3 . 

[Drawing 5] It is an explanatory view showing the array condition of the liquid 
crystal molecule when impressing an electrical potential difference to the liquid 
crystal layer shown in drawing 3 . 

[Drawing 6] It is the explanatory view showing various kinds of shaft orientations 
between each optical element in the liquid crystal panel section shown in 

drawing 2 . 

[Drawing 7] It is the explanatory view showing the relation between the array of 
the liquid crystal molecule in the liquid crystal panel shown in drawing 2 , and the 
molecular arrangement in an optical compensation component. 
[Drawing 8] It is the explanatory view showing the example of a comparison over 



the array relation between the liquid crystal molecule shown in drawing 5 , and 
the molecule in an optical compensation component. 

[Drawing 9] It is the explanatory view showing the optical property of forward 1 
axial crystal. 

[Drawing 10] It is the explanatory view showing the optical property of negative 1 
axial crystal. 

[Drawing 11] It is the sectional view showing the outline configuration of the 
liquid crystal panel section in the projection mold liquid crystal display 
concerning the gestalt of operation of the 2nd of this invention. 
[Drawing 12] It is the explanatory view showing the relation between the array of 
the liquid crystal molecule in the liquid crystal panel in the gestalt of operation of 
the 2nd of this invention, and the molecular arrangement in an optical 
compensation component. 

[Drawing 13] It is a sectional view showing the example of a configuration of the 
liquid crystal panel periphery in a common projection mold liquid crystal display. 
[Drawing 14] It is a sectional view for explaining the optical trouble produced in 
the conventional projection mold liquid crystal display. 

[Drawing 15] It is a sectional view for explaining the case where the optical 
compensation component used in the liquid crystal display of the conventional 
direct viewing type is applied to a projection mold liquid crystal display. 



[Description of Notations] 

10 [ -- A dichroic prism, 26 / -- A projector lens, 27 / -- A screen, 31 / -- An 
incidence side polarizing plate, 32 / - A liquid crystal panel, 33 34, 36 / -- An 
optical compensation component, 35 / -- An outgoing radiation side polarizing 
plate, 42 / -- A micro lens, 44 / -- A liquid crystal layer, 45 / -- 48 The pixel polar 
zone, 49 / -- Orientation film. ] -- An optical axis, 1 1 -- The light source, 24 (24R, 
24G, 24B) -- The liquid crystal panel section, 25 



